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Abstract

Introduction: The concept of “nutrition literacy” can be defined as a set of personal attributes and context-related traits that facilitate adherence to 
a nutritious diet, prepared in accordance with appropriate nutritional rules and guidelines. It is necessary for the promotion of healthy dietary habits, and 
especially important for students who are faced with new levels of independence and options. Misinformation about food additives and processed foods 
prevails that may result in improper eating practices, or misplaced concerns about food safety. 

Aim: The present investigation examined functional, interactive and critical aspects of nutrition literacy, as well as risk perception towards food additives 
and processed foods among undergraduates in Kerala, India. 

Methodology: Between December 2023 and February 2024, a cross-sectional survey was conducted with 452 randomly selected undergraduates 
from four varied colleges. A validated piolet-tested tool assessed sociodemographic, nutrition literacy and risk perceptions, with reliability indexes (Alpha-
Cronbach:0.84–0.83) indicating internal consistency. Descriptive statistics was used in analysing the data in SPSS v28. 

Results: While a majority of students demonstrated an understanding of basic nutrition principles, there was only a limited understanding and confidence 
in the application of knowledge as indicated by the relatively high proportion of neutral responses. The majority (68.3%) made use of digital sources for 
information; however, the critical evaluation and interpersonal discussion of nutrition was less common. The findings of the study indicate that students 
possessed little nutrition awareness but lacked in-depth knowledge, critical thinking and evidence-based reasoning about food additives and processed foods. 

Conclusion: Results emphasise the importance of addressing more specific and targeted educational interventions that promote functional, interactive 
and critical nutrition literacy, given the key role they play in promoting healthier, more science-based food choices. 
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could differ according to gender, major field of study, economic 
status, and exposure to nutrition education [4-6]. For example, a high 
prevalence of poor nutrition knowledge was reported among >40% of 
the college students in Saudi Arabia that was significantly associated 
with unhealthy eating practices including high intake of processed 
food items and sugar-sweetened beverages1. At the same time, 
increasing concerns have emerged related to the risk perceptions 
of both food additives and processed foods among young adults. 
Food additives, with strict regulatory treatment, are indispensable 

Introduction
Nutrition literacy, the capacity to access, process, understand, 

and use the nutrition information required to make appropriate 
nutrition decisions, has come to be a key determinant of dietary 
behavior and health status among students. This group is undergoing 
distinct phases of independence and self-feeding [1-3]. Recent studies 
have shown that a large percentage of students in the world have an 
insufficient or marginal level of nutrition literacy, and that the level 
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in modern food production, but receive a lot of backlashes due 
to negative media coverage, lack of acceptance from consumers, 
continue incident on food safety [7-10]. Also, processed foods are 
ubiquitously associated with bad health among students, reinforced 
and to some extent influenced by front-of-package nutritional 
warning labels and heuristic judgments on the basis of level of 
processing [11-14]. Different facets of risk perception – performance 
risk (risk of unmet food expectation), physical risk (potential health 
hazard) and psychological risk (regret or disappointment decision 
makers have from undesirable choices) affect avoidance and the 
intention to health selecting options. It is important to understand 
the impact of nutrition literacy on risk perception since low literacy 
might lead students to overestimate the risk of food additives and 
processed food with the possible consequence of unnecessary dietary 
restrictions or, conversely, to underestimate real risks  .By addressing 
these gaps with targeted nutrition education, students can gain the 
ability to critically evaluate the information they receive about food 
and make informed food choices that are also good for public health 
[15]. Therefore, exploring the relationship between nutrition literacy 
and risk perception among students is crucial for developing effective 
interventions aimed at enhancing food-related decision-making 
during this formative period.

The intersection between nutrition literacy and risk perception 
is thus critical in understanding how individuals interpret, evaluate, 
and respond to chemical health risks in their dietary environment. 
However, there remains a dearth of empirical data exploring this 
relationship in low- to middle-income country contexts, where 
regulatory oversight and education systems are still evolving. This 
study aims to assess the levels of nutrition literacy and risk perception 
regarding food additives and processed foods among undergraduates. 
By identifying knowledge gaps and misperceptions, the findings 
may inform public health strategies, curriculum development, and 
regulatory frameworks aimed at minimizing chemical health risks 
through improved food-related decision-making.

Methodology
Study Design and Setting

This study employed a cross-sectional survey to assess the level 
of nutrition literacy and the perception of chemical risks associated 
with food additives and processed foods among undergraduates 
students. The data was collected by survey method between oct 2023 
to January 2024 from four colleges located in Alappuzha District, 
Kerala, India. These institutions represent different academic 
disciplines, like science, arts and commerce, thereby variability in 
student background. 

Study Population and Sampling

The target population consisted of undergraduate students aged 19 
to 23 years, enrolled across various disciplines. A multi-stage stratified 
random sampling approach was employed: The undergraduates were 
divided into strata of science, arts and commerce streams. Within each 
stratum, simple random sampling was used to select undergraduates. 
A total of 452 with 50% male and 50% female students were selected 
in the study with inclusion and exclusion criteria.

Inclusion criteria were: currently enrolled undergraduate student, 
aged 19-23 years, provided informed consent and able to understand 
a self-administered English questionnaire.

Exclusion criteria included: Postgraduate students, those 
with diagnosed cognitive or psychiatric conditions affecting 
comprehension

Using Cochran’s formula for cross-sectional studies and 
assuming a 50% prevalence (to maximize sample size), a 95% 
confidence interval, and 5% margin of error, the minimum sample 
size was estimated at 384. To account for non-response or incomplete 
submissions, the final target was 500 undergraduates, with 452 
complete responses retained for analysis.

Instrumentation

 A well-structured questionnaire was developed in English, 
which was validated through expert review and pilot tested on 
100 undergraduates. The instrument consisted of two sections: 
Sociodemographic profile of the undergraduates which consisted of 
age, gender, year of study, area of residence, monthly income. The 
second section was Nutrition literacy assessment developed by Gibbs 
et al. (2018) and modified for cultural relevance. Domains included 
Functional, Interactive, Critical nutrition literacy. Items used a 
5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). 

Validity and Reliability

The face validity and content validity was assessed by a panel of 
experts in nutrition, public health and toxicology. A pilot study was 
conducted to examine the clarity, reliability and completion time. The 
data of the pilot study were not included in the final data analysis. 
Cronbach’s alpha was calculated for nutrition literacy scale, risk 
perception scale and overall internal consistency, Cronbach’s alpha 
was 0.84,0.78,0.83 respectively for all the scale.

Data Collection Procedure

Data was collected between December 2023 to February 2024. 
The personal interview was conducted by the research scholar to 
collect data. Participation was voluntary, anonymous, and guided by 
an informed consent process.

Ethical Considerations

Written or digital informed consent was obtained from all 
participants prior to data collection. No personal identifiers were 
collected.

Data Management and Statistical Analysis

Data were coded and entered into IBM SPSS version 28.0 for 
analysis. The following steps were undertaken

Results
The assessment of the functional nutrition literacy of 

undergraduate students indicates that, in spite of moderate familiarity 
with basic principles of nutrition, their literacy is superficial and 
sporadic. While most undergraduate students asserted awareness of 
basic principles such as a balanced diet (56.6%) and food preservation 
methods (51.1%). Many undergraduate students presented confusion 
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Table 1:  Functional Nutrition Literacy among students

FUNCTIONAL NUTRITIONAL LITERACY Strongly 
Disagree Disagree Neither agree or 

disagree Agree Strongly 
agree

I am familiar with the concept of a ‘balanced diet’ 57(12.6) 70(15.5) 69(15.3) 202(44.7) 54(11.9)

I am familiar with the food pyramid. 45(10.0) 48(10.6) 136(30.1) 145(32.1) 78(17.3)

When I read an article about nutrition, food or diet I find words that I can understand 28(6.2) 47(10.4) 141(31.2) 153(33.8) 83(18.4)

I know to preserve foods through food preservation methods like drying, pickling etc 35(7.7) 108(23.9) 78(17.3) 190(42.0) 41(9.1)

I am familiar with World Health Organisation (WHO) recommendation for daily intake 
of fruits and vegetables 32(7.1) 28(6.2) 172(38.1) 160(35.4) 60(13.3)

If some ingredients of a recipe is not available, I can change the recipe according to 
available ingredients 57(12.6) 82(18.1) 59(13.1) 190(42.0) 64(14.2)

When I have to eat outside, I can choose foods which are healthier 58(12.8) 70(15.5) 109(24.1) 141(31.2) 74(16.4)

Table 2:  Interactive Nutrition Literacy among students

INTERACTIVE NUTRITIONAL LITERACY Strongly 
Disagree Disagree Neither agree 

or disagree Agree Strongly 
agree

I actively seek out and use digital resources (Websites,apps etc) to expand my knowledge of 
nutrition 13(2.9) 53(11.7) 77(17.0) 237(52.4) 72(15.9)

I engage in discussions or forums related to nutrition and unhealthy eating on social media or 
online platforms 72(15.9) 53(11.7) 110(24.3) 118(26.1) 99(21.9)

I discuss about diet with my friends, family and relatives 189(41.8) 109(24.1) 71(15.7) 35(7.7) 48(10.6)

I have changed my eating habits based on the information about diet that I have gathered 119(26.3) 100(2.1) 89(19.7) 79(17.5) 65(14.4)

I readily take the initiative to discuss with dietary experts (for example a doctor, nurse or the like) 
about healthy eating. 106(23.5) 44(9.7) 142(31.4) 84(18.6) 76(16.8)

I easily accept food and nutrition information I receive from virtual networks, and research about 
their truthfulness 118(26.1) 103(22.8) 109(24.1) 67(14.8) 55(12.2)

Table 3:  Critical Nutrition Literacy among students

CRITICAL NUTRITIONAL LITERACY Strongly 
Disagree Disagree Neither agree or 

disagree Agree Strongly 
agree

I critically evaluate nutrition information and claims I come across in the media 103(22.8) 113(25.0) 129(28.5) 78(17.3) 29(6.4)

I try to influence others (for example my family and friends) to eat healthy food. 135(29.9) 95(21.0) 103(22.8) 63(13.9) 56(12.4)

I tend to be influenced by the dietary advice I read in newspapers, magazines etc 106(23.5) 136(30.1) 96(21.2) 20(4.4) 94(20.8)

I am willing to take an active role in measures aimed at promoting a healthier diet at my 
college. 77(17.0) 63(13.9) 150(33.2) 72(15.9) 90(19.9)

When I read information about nutrition, diet or food it is important to me that it is based 
on scientific evidence. 105(23.2) 91(20.1) 138(30.5) 65(14.4) 53(11.7)

I would readily get involved in political issues targeted at improving people’s diet in 
Kerala 97(21.5) 93(20.6) 105(23.2) 89(19.7) 68(15.0)

Table 4:  Risk Perception of Food Additives and Processed Foods among Students (n = 452)

Statements Strongly 
Disagree Disagree Neither agree or 

disagree Agree Strongly agree

For my long term health food additives are harmful 6.4 12.2 21.5 38.9 21.0

Due to artificial ingredients I avoid processed foods 5.1 11.5 17.0 41.2 25.2

I feel anxious after consuming foods with preservatives or additives. 10.0 15.3 28.1 32.5 14.1

Processed foods are less nutritious than fresh or whole foods. 3.1 7.3 14.8 46.9 27.9

I trust labels that highlight the presence of additives or chemicals. 7.7 14.6 33.0 31.6 13.1

Table 5:  Correlation between Gender and Risk Perception of Food Additives (n = 452)

Variable ρ (Spearman’s rho) p-value Direction Strength
Gender and Risk Perception 

score +0.09 0.182 Positive Weak
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The results indicate that students generally perceive food additives 
and processed foods as health risks. A majority (59.9%) agreed or 
strongly agreed that food additives could harm long-term health, and 
66.4% reported actively avoiding processed foods due to concerns 
over artificial ingredients. Emotional responses were evident, with 
46.6% expressing anxiety after consuming preservative-containing 
products. Nutritional skepticism was high: 74.8% believed processed 
foods are less nutritious than fresh options. However, trust in food 
labels was mixed—only 44.7% trusted labelling related to additives. 
Additionally, 63.2% reported avoiding foods with long ingredient 
lists, reflecting a reliance on visual cues and heuristic judgments when 
assessing food safety.

The correlation between gender and risk perception (ρ = +0.09, 
p = 0.182) was weak and statistically non-significant. This suggests 
that male and female students exhibit comparable levels of perceived 
risk regarding food additives and processed foods. Although females 
recorded slightly higher mean perception scores (3.57) compared 
to male (3.49), the difference was not strong enough to indicate a 
gender-based variation in overall awareness or concern.

Discussion
The study underscores the need for integrated nutrition 

education within higher education to strengthen foundational 
knowledge. Improving students’ ability to interpret labels, recognize 
chemical additives, and make informed dietary choices is critical to 
reducing chemical health risks. Institutions should consider tailored 
interventions—such as digital tools, label-reading workshops, 
and culinary skill-building—to enhance food agency and literacy. 
Functional nutrition literacy not only influences personal health 
behaviors but also underpins broader public health goals by 
empowering individuals to navigate increasingly complex and 
chemically-laden food environments. Critical nutritional literacy 
was generally low. Most students did not critically assess media-
based nutrition claims or value scientific evidence when interpreting 
dietary information. There was also limited initiative in promoting 
healthy eating within peer groups or engaging in policy-level actions. 
Overall, while digital access to nutrition information is high, the study 
highlights significant gaps in critical thinking, informed decision-
making, and practical application.

Conclusion 
These findings underscore the urgent need for integrated, 

evidence-based nutrition education in college settings—programs 
that not only convey information but also develop students’ analytical 
skills, self-efficacy, and ability to engage with both personal and 
societal dietary issues.
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